691 925 reflections, S= 2.41 (refined enantiomorph, wR =0.057, rejected at 99.5% significance level), 117 parameters [0.037, 0.041, 1.61 for 691 reflections (enantiomorph~ wR = 0.043, rejected at 99.5% level), 119 parameters, including extinction correction, g =6.3 (5)× 104], R =0.099 for all 1336 reflections [0.087 for all 1207 reflections], A/a=0.09 (mean), 0.36 (maximum) [0.03, 0.321, maximum final difference density -1.2 to +1.8 [-0.7 to +0.4] eA -3. Thermal parameters interpretable in terms of rigid-body motion for the fenchone derivative, bond lengths corrected for libration.
Abstract. C16H17BrO3, Mr=337.22, orthorhombic, P2~2~2 l, a = 7.253 (1), b = 7.949 (2), c = 26.520 (2) A, V= 1529.0 (4) A 3, Z = 4, O x = 1.464(1)gem -3, MoKa, 2a~ = 0. 70930 A, /t= 27 cm -~, F(000) = 688, T = 295 K, R = 0.047 for 647 reflections. The bicyclohexane ring system contains a folded four-membered ring and two five-membered rings with envelope conformations. The bond distances in the ring system are slightly elongated, but otherwise molecular dimensions are close to expected values.
Introduction. The crystal structure analysis was undertaken to determine the structure and absolute configuration of an unusual rearrangement by-product Intensities for 0 < 22 ° (rapid fall off in intensity with angle, as a result of poor crystal quality; efforts to obtain better crystals were unsuccessful), hkh 0 to 7, 0 to 8, 0 to 28, at--0 scan, 09 scan width (0.70 + 0.35tan0) ° at 0.75-6.7 ° min -1, extended 25% on each side for background measurement, three standard reflections (no decay), Lp and absorption corrections, transmission factors 0.62-0.78, 1200 unique reflections measured, 647 with I> a(I), where az(I)= C z6HlTBrO 3 S + 4(B 1 + B2) + (0.04I) 2, S = scan, B z and B 2 = background counts. Structure by Patterson and Fourier methods, refined by full-matrix least squares on F, H atoms in calculated positions, w = 1/a2(F), scattering factors from International Tables for X-ray Crystallography (1974) , locally written, or locally modified versions of standard computer programs, final R = 0.047, wR = 0.041 for 647 reflexions (refined enantiomorph gave significantly poorer agreement, wR = 0.044), S= 1.62, 181 parameters, R=0.122 for all 
119.5 (11) 0(2)-C(10)-0(3) 122.2 (11) C(5)-C(1)-C(6) 82.1 (8) O(2)-C(10)-C(11) 108.6 (I 1) C(5)-C(1)--C (7) 123.6 (10) O(3)-C(10)-C(11) 129.1 (11) C(6)-C(1)-C(7) 123.7 (8) C(10)-C(I 1)-C(12) 124.1 (11) C(1)-C( Table 1 , and other data have been deposited.* The molecule (Fig. l) contains a bicyclo[2.1.1]hexane ring system, which has close to C2v symmetry. The crystal analysis has established that the compound formed in the enantiospecific synthesis has the (1R,2R,4R) configuration; the corresponding tert-butyldimethylsilyl derivative (R = SiMeEBU t in Fig. 1) has [a]o = +54.1 ° (Hutchinson & Money, 1986) . Both five-membered rings have envelope conformations, with the C(1)-C(2)-C(3)-C(4) grouping nearly planar, and the C(5) and C(6) atoms significantly displaced, torsion angles about the C(1)-C(2) and C(3)-C(4) bonds being in the range 40.5-43.2 (9) °. The four-membered C(1)-C(5)-C(4)-C(6) ring is folded, with mean torsion angle about the ring bonds of 34.5 (4) ° . Bond lengths and angles (Table 2) membered ring the angle at the sp2-hybridized C(5) atom is 87.1 (9) ° , and at the other three atoms 82. (1), c = 13.606 (1) A, V= 2905.9 (8) A 3, Z= 12, Ox= 1.099 gcm -3, 2(Mo Kct) = 0.71073 A, ~ = 0.6 cm -~, F(000)= 1032, room temperature, R =0.0486 for 2183 unique reflections. The asymmetric unit contains three molecules which exhibit almost identical shapes and sizes. They only differ in the orientation of the phenyl ring relative to the C-O axis. A hydrogenbonding system connects the O atoms and produces spirals parallel to the b direction that are held together solely by van der Waals forces. The position of the ethynyl group is in accordance with IR measurements, where an intramolecular OH...n hydrogen-bond interaction has been suggested. Van der Maas (1983) have studied a-ethynyl alcohols in solution by means of IR spectroscopy. From this study it follows that the hydroxyl-H atom is involved in an OH...n interaction. Lin, Okaya, Chiou & le Noble (1982) have reported a similar hydrogen bond in 2-ethynyladamantan-2-ol, which is structurally related to the title compound. The presence of an electron-withdrawing phenyl ring in 2methyl-4-phenyl-3-butyn-2-ol influences the charge on the C atoms of the ethynyl group and weakens the OH...n interaction (Visser & Van der Maas, 1984) . However, the IR measurements indicated that in solution only the OH-gauche conformation is present. The X-ray analysis was undertaken to compare this finding with the molecular stereochemistry in the crystalline state.
Introduction. Visser &
* Author to whom correspondence should be addressed. 0108-2701/87/040693-03501.50
Experimental. The compound was kindly donated by Professor L. Brandsma. Data were obtained on an Enraf-Nonius CAD-4F diffractometer with Zr-filtered Mo Ka radiation. Lattice constants from 16 reflections in the range of 22 < 20< 26°; t9-20 mode, Aw = (0.60 + 0.35tan0) °. Reflections were measured up to 20= 50 °. The crystal is orthorhombic with space group Pca2 l, with three independent molecules in the asymmetric unit. On the exposure to X-rays the crystal (initial dimensions 1.0 x 0.5 x 0.5 mm) started to decay and disappeared gradually; however, the reflections maintained their relative intensities. Four periodically measured standard reflections (125, 125, 125, 125) showed relative intensity variations less than 10%. Two crystals were used to collect the full data set. The first crystal disappeared completely, whereas the data collection from the second one was continued until the intensities reached about 15% of their original values. The intensities were corrected for this decrease as well as for Lorentz and polarization effects, but not for absorption. Variance tr2(I) calculated based on counting statistics plus a term (p/)z where P (= 0.073) is the instability constant (McCandlish, Stout & Andrews, 1975) . First crystal: 1690 reflections, -42 < h < -12; second crystal: 2992 reflections, 0 <h <29; both crystals: 0<k<16, 0<l<7. The data sets were merged using the common reference transitions and with averaging over Friedel pairs (internal consistency index 0.16, based on intensity values); 2664 independent reflections were left. 2183 reflections with I> 1.5tr(/) were considered observed and used in the calculations. The structure was solved with SHELXS84 (Sheldrick, 1984); the best E map gave all non-H atoms. To specify the origin an
